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Circular Outliers Detection Using a Mixture of Von Mises
Distributions

Khadigeh Abdi, Moussa Golalizadeh, and Taban Baghfalaki

Department of Statistics, Tarbiat Modares University, Tehran, Iran.
Abstract

Circular data are typical examples of directional data with specific systematic
period. Because the presence of outliers leads to invalid statistical inferences
on the parameters of the circular regression models, their prevalence in
analyzing these models requires particular attentions. There are different
approaches for modeling the structure of the data set with outliers in which
using the mixture models is among the most important ones. As a new idea,
to study the methods in determining the outlier data and to employ the mixture
model of Von Mises distribution are considered in this paper. The EM
algorithm is utilized for estimating the parameters of these models. The
performance of the proposed models is investigated using some simulation
studies and then the confusion matrix is considered to evaluate the accuracy
of fitting models . Also, the proposed methods are applied to analysis a real
data set, related to the wave directional analysis in the Bushehr province in
Iran.

: KeywordsDirectional data; Outlier points; Von Mises distribution; Mixture
models; EM algorithm.
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iteration=500
M=matrix(\,nrow=iteration,ncol=o)
colnames(M)=c("mu\","muy","kappa\","kappav","p1")
for(kk in \:iteration) {

N=Ye+so

=2

meanobs\<--,0%p1

meanobsy<-pl

kappaobsi<-y- ¥

kappaobsy<-1Y,A

pobs<--,-\

z<-rbinom(n,\,pobs)

randata\<-rvm(n,meanobs\,kappaobs))

randatay<-rvm(n,meanobsY,kappaobsy)

theta<-(z*randata\)+(\-z)*randatay)%%(¥ *pi)

mu=kappa=rep(-.¥)

Results=matrix(\,h,o)

colnames(Results)=c("mu\","muy","kappa\","kappay","p1")

Results[\,]=c(+,- Yo*pi,\,- VEpi, ) ¥V -0 )
for(c in Y:h)

}
p=c(Results[(c-1),8],V-Results[(c-1),5)]
mu=Results[(c-1),1:2]

kappa=Results[(c-1),3:4]
f=matrix(c(rep(-,n*k)),n,k)
for(j in V:k){
f],j]<-dvm(theta,mu[j],kappa[j])

tt<-matrix(c(rep(-,n*k)),n,k)
for(iin V:n)
{ for(j in V:k)
{ i< L]/ (pD I*i Hp[Y]*1,7)]
t%)r(J} in \:k)

} sorat<-sum(tt[,j]*sin(theta))
makhrj<-sum(tt[,j]*cos(theta))
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mu]j]<-atan(sorat/makhrj)
if(makhrj<-)

{

mu[j]=pitatan(sorat/makhrj)

telse

mulj]=ifelse(sorat>- ,atan(sorat/makhrj), Y *pi+atan(sorat/makhryj))

}

Results[c,\:¥]=c(mu[],mu[2])
d=c0
for(j in V:k)
d=(sum(tt[,j]*cos(theta-mu[j])))/sum(tt[,j])
kappa[j]<-(- .o¥-),YA*d Y ) *tan((pi*d)/2)
{ Results[c,y:¥]=c(kappal[\ ],.kappa[2])
Results[c,o]<-sum(tt[,V])/n
p=c(Results[c,s],V-Results[c,5])
if (t(Results[c,]-Results[(c-1),])%*%(Results[c,]-Results[(c-
V), )<e,evee- \)(break)
rint(c
I12/[[1.<1£,gl}Resul‘[s[c,]
print(kk) }
MIkk.]
a<-c()
zz<-max.col(tt)
for(i in \:length(zz))
{ if (zz[1]==") a=c(a,zz[i])
=iy}
index=\:n
index[zz==\]
index[zz==2]
m=c(meanobs), meanobsY, kappaobs)\, kappaobsY, pobs)
MSE<-matrix(\,nrow=\,ncol=s)
colnames(MSE)=c("MSE.mu\","MSE.muv","MSE .kappa\","MSE .ka
ppav",
"MSE.p1")
for (j in \:iteration)
{ for (iin V)
{ MSE[i]=(1\/j)*(sum((M[,1]-m[i])"v))
H

MSE



